New bone formation by allogeneic mesenchymal stem cell transplantation in a patient with perinatal hypophosphatasia.
Mesenchymal stem cells (MSCs) can show osteogenic differentiation capability when implanted in vivo, as well as cultured in vitro; therefore we attempted to use allogeneic MSCs for an 8-month-old patient with hypophosphatasia. MSCs were obtained by culture expansion of fresh marrow from the patient's father. Some of the MSCs were further cultured under osteogenic conditions on a culture dish or porous hydroxyapatite ceramics, resulting in cultured osteoblasts and osteogenic constructs, respectively. The MSCs and osteoblasts were injected into the patient, and the constructs were implanted locally. After traditional bone marrow transplantation, the MSCs, osteoblasts, and osteogenic constructs were used for treatment and to improve the patient's respiratory condition and skeletal abnormality. The condition worsened again, and an MSC booster shot was administered. At the same time, the construct was retrieved. The respiratory condition improved, and the retrieved construct showed de novo bone derived from both donor and patient cells. We demonstrated the importance of allogeneic MSC transplantation for hypophosphatasia and the constructs as an alternative to bone fragments that provided further osteogenic capability in the patient.